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English Standard of Living 
Now Equals American 
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Through Labor Union Pressure the Real 
Hourly Earnings of American Workers in 
Manufacturing Industries has Increased al- 
most Forty Per Cent over 1929. Raising 
Wages so Fast has Proven a Mistaken Policy. 


Economics of 


Prosperity 


MERICA does not now have the 
A tists standard of living in 
the world and hasn't had since 
1933. In the year that an American 
delegation went over to study the 
smooth labor relations of England, 
there were 40 per cent more strikes 
in England than in the U. S. Union 
pressure in the U. S. over stepped the 
mark in 1938 by boosting hourly 
earnings 7 points so that weekly earn- 
ings went down 12.6 points. 

These are only three of the many 
deductions that can be made from a 
study of recent figures issued by the 
National Industrial Conference 
Board. 

For years we have been used to 
hearing politicians telling us that our 
people are better off than any others 
in the world. That used to be true, 


By Cuartess S. SLocomBgE, 


Personnel Research Federation 


but as shown in the chart opposite 
it has not been true since 1933. Eng- 
land passed us by a small margin in 
1934, and since that time she has been 
running neck and neck with us. The 
basis of judgment is the national in- 
come per head of population. In 
long forgotten—yet much looked 
forward to—conditions of 1929, on 
the average every man, woman and 
child in the U. S. had $653 to spend 
on the conveniences and necessities 
of life, but English people who were 
second to us had only $417 each. 
When the tail spin brought us both 
down, at the bottom point we were 
running at $309 each less per year, 
but the English lost only $163 each. 
When we both started to climb 
again into the boomlet of 1937, we 





PERSONNEL JOURNAL 


Cuart 2. Private New Capita Fiorations, 
Unitep States AND UNiTepD KiNGpom, 
1929-1937 
Index Numbers, 1929 = 100 


Excluding Refunding and Investment Company 
Issues 


gained $154 each while they rose 
$244 in per capita national income. 
So that in 1937, the last year for 
which data are available both coun- 
tries were running at a national in- 


come per capita of $500. 


Business Gets New Capital 


The most dramatic event in this 
picture is the fact that after 1931 
English business men _ suddenly 
started securing new capital funds to 
build new, replace old, and repair 
plant and equipment. (See Chart 2) 

Why did this trend in new capital 
investment take such a sudden turn 
in 19312 Why did business men 
suddenly gain confidence in the out- 
look? 

Three events took place at this 
time that had a large influence. () 
The Labor Party lost at the elections 
and a coalition, so called National 
Party came into power, largely domi- 
nated by the Conservative Party. 
(2) England went off the gold stand- 


ard. (3) A strong policy of tariff 
protection of industry was intro- 
duced. 

These three events seem to have 
been sufficient to give business men 
such confidence in the future that 
they went ahead on expansion pro- 
grams before business activity took 
an actual upswing. For national in- 
come per capita, employment, cor- 
porate earnings, exports and imports, 
and wholesale prices continued to de- 
cline for a year or so after this. 


Armaments Not Caused 


In the U. S. on the other hand such 
increase in capital investment as has 
taken place has been slow, and has 
followed rather than preceded up- 
swings in business activity. — 

It seems an error to think that 
business conditions improved in Eng- 
land owing to large increases in 
armament building. The index chart 
for these expenditures in England 
and the U. S. show that both coun- 
tries ran along much together until 
half way through 1936. (See Chart 
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Cuart 3. Expenpitures ror NATIONAL DErEnsE, 
Unitep States AND UnitTep KinGpoo, Fiscau 
YEARS 1929-1938 


Index Numbers, 1929 = 100 
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Cuart 4. Numper or Housss Provipep 1n ENGLAND 
anD Wacegs, Years ENDED Marcu 31, 1924-1937 


In Thousands 


3) It was not until early 1937 that 
England became seriously afraid of 
Mr. Hitler and started borrowing 
money to build up her defense forces. 

Prior to that time England had 


financed her defense program out of 
normal government income, and so it 
was not inflationary. 


Housing Subsidies 


Back in 1924 the English govern- 
ment started assisting private enter- 
prise to build houses. The number 
of houses built under this system in- 
creased rapidly, and in three years 
was supplemented by a large number 
built by local city authorities (so- 
called workers’ dwellings) with the 
aid of the central government. (See 
Chart 4) 

After five years of state aided 
private enterprise house building 
houses were being increasingly built 
by private enterprise without state 
aid. State subsidies for private en- 
terprise house building stopped in 


1931, but the boom in private enter- 
prise house building continued right 
up to 1936. 

State subsidies to local government 
house building continued until 1933, 
and then was very much reduced. 

About one and a half million 
houses were built from 1924 to 1931, 
approximately two thirds carrying 
government subsidy. This of course 
must have given the business upturn 
a good start, but is not alone sufh- 
cient to account for it. 

Comparable data for the U. S. are 
notiavailable, but we know that no 
such phenomenon was taking place 
here during this period. 


Dramatic Contrast 


In America we have witnessed a 
dramatic rise is governmental ex- 
penditures and a monotonously low 
rate of new capital investment over 
the past six or seven years. In Eng- 
land the reverse has beentrue. There 
the dramatic rise has been in new 
capital investment, and the monoto- 


Cuart 5. ExpenDITURES OF THE NATIONAL GOVERNMENTS, 
Unitep States anp Unitep Kincpom, Fiscau 
YEARS 1929-1938 
Index Numbers, 1929 = 100 
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Cart 6. Recerprs or THE NaTIONAL GOVERNMENTS, 
Unirep Sratgs aNnp Unitep KiNnGpom, FIscau 
YEARS 1929-1938 
Index Numbers, 1929 = 100 


nous evenness has been in government 
expenditures and receipts. 

In fact the greatest contrast be- 
tween American and English condi- 
tions seems to lie right in this 
reversal of dramatic incident in the 
two countries. (See Charts 5 and 6 
and compare with Chart 2) 

A most curious feature of English 
government financing is the accuracy 
with which they estimate govern- 
ment receipts, and the strictness with 
which they keep their government 
expenses within budgeted amounts. 
In each of the last five years 
their receipts actually exceeded their 
expected receipts (by a small amount). 
And in the same period actual 
expenditures never amounted to as 
much as the combined budget and 
supplementary estimates. 

Here on the other hand we are 
quite used to having the Secretary 
of the Treasury or the President say 
to Congress, ‘I am sorry, but I want 
to borrow some more money. I 
Overestimated our receipts, and | 
find that we will have to spend more 
than we thought we would.” 


Here we see one of the reasons why 
English business men go ahead with 
reasonable confidence, even in the 
face of the terribly wild fluctuations 
in economic and political policies of 
the surrounding countries with 
which they do much of their export 
and import business. 

From experience over many years 
they have learned that when the 
government lays down it’s fiscal 
policy for a year, it is going to stick 
to it absolutely, with no ‘“‘ifs, ands 
or buts’’. 


Vagaries of Accounting 


Of course the English government 
financial wizards are not quite as 
good as this. There is such a thing 
as the ‘“‘vagaries of accounting”’. 


In more common English parlance, 


‘““wangling’’. At times the automo- 
bile association has cause to complain 
that the road fund (from gas taxes) 
has been raided to take care of un- 
anticipated expenses in some other 
department. 

On one occasion brewers who were 
given go days in which to pay the 
excise tax on beer had to pay up in 
60 days. By this little trick the 
government collected 13 month’s beer 
tax in 12 months. But these are 
excusable minor manoeuvres, which 
do not in any way discredit the 
soundness of their government finance 
methods. 

Probably a big stabilizer in their 
financing, which we do not have, 1s 
the fact that their debt per capita is 
Over twice as great as ours. Theif 
total government debt (national and 
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local) is $1032 per head, while ours 
is only $434. A large amount of 
their debt was incurred during the 
War. It has increased only 5 points 
in the last nine years. (They do‘not 
count the debt owed to the U. S.) 

While their large debt has a stabil- 
izing effect on government financing, 
it also indicates that a large debt 
does not necessarily hinder or stop 
the prosperity of a country. 

This may mean that we shouldn't 
worry too much about a doubling of 
the American debt if the process of 
its accumulation does not interfere 
with prosperity. Here we seem to 
be going through the present painful 
experience of growing a stabilizer for 
our government finances. Perhaps 
when we have done so, and business 
men know that there is a governor 
controlling the gyrations of govern- 
ment spending machinery, they will 
again start investing their capital 
with a reasonable chance of return. 


Other Comparisons 


Before leaving the parts played by 
industry and government, to pass on 
to the part played by labor, we will 
briefly mention some other aspects: 
the cost of living has stayed higher 
in England than here; wholesale 
prices have fluctuated about the same 
in both countries, but the indices 
have remained a little higher in this 
country; while U. S. exports some- 
what more than 1o per cent of its 
moveable production, the correspond- 
ing proportion for England is nearly 
30 per cent; because England has long 
had social security measures sudden 
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Monthly Average of Workers Involved per 10,000 Population 


Cuart 7. Strikes AND Lockouts 1n UNiTED 
Kincpom anv Unitep Srarss, 1929-1938 


Monthly Average of Workers Involved per 10,000 
Population 


Sources: United States, U. S. Bureau of Labor 


Statistics; United Kingdom, Ministry of Labour 
Gazette 


reforms have been unnecessary in 
recent years; only about 37% of 
English electric power is supplied by 
private enterprise. 

English economic foreign policy 
has largely determined coéperation 
between government and business, 
rather than intervention; a consider- 
able amount of monopoly control is 
vested in industry; voluntary price 
fixing is allowed; price fixing associa- 
tions must register as trade unions. 

English agricultural regulation has 
involved cash subsidies, protective 
tariffs, marketing organizations and 
limited crop control as aids in mak- 
ing the country self supporting in the 
event of another war. England is an 
agricultural product importer. We 
are exporters. 
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Strikes Well Timed 


Though there were more strikes in 
England than in America there they 
seem to have been timed so that they 
were less disturbing to economic 
progress. 

The monthly average number of 
workers out on strike per 10,000 
population from 1929 on was 6.5 in 
England and 5.6 in the U. S. (See 
Chart 7) 

By comparing this Chart with No. 
2 it is, possible to detect a rough 
sense of proportion in the timing of 
English strikes. Strikes fell off in 
1930 and there was a small expansion 
in capital investment. Strikes went 
up the next year, and investment fell 
off sharply. Then in 1932 started 
the long up turn in investment, and 
the number of strikes was kept down. 
Not until 1937 did strikes reach un- 
duly high proportions, and in that 
year investment fell off again. 
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Cuart 8. PercentaGe or Strikes AND Locxkouts 
BY Causes, Unitep KinGpom, 1929-1937 


Source: Ministry of Labour Gazette 
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Source: U. S. Department of Labor 


So we see that whether by accident 
or design on the part of English labor 
unions, only in two years during this 
period did they upset business invest- 
ment by increasing their demands at 
the wrong time. For the major part 
of the period while business was 
gaining confidence, the unions kept 
quiet. 

It is possible to relate this union 
activity to other indices. For ex- 
ample, the decline in strikes from 
1931 tO 1934 was accompanied by an 
increase in real wages, (That is wages 
in relation to cost of living, ) which 
unquestionably released union pres- 
sure. 

It is also possible to find that 
English union pressure and demands, 
as indicated by the number of strikes 
paralleled corporate earnings. 

Thus the unions seem to have 
timed their pressure for wage raises 
at times when they had the best 
chance of corporations being in a 
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position to grant them. They also 
seem to have kept their demands 
within such limits that corporate 
earnings were not reduced as a result 
of increased labor costs. In so far as 
this is true, labor and capital have 
advanced in prosperity together. 
From our knowledge of English 
labor leaders we do not think it likely 
that the more sensible policy which 
they appear to have pursued, was 
gotten out of books on economics. 
Perhaps it came through many years 
of patient explanation by employers 
in collective bargaining conferences. 


American Unions Overdo It 


Viewing the American strike scene 
it is more difficult to see a relation- 
ship, partly because of the effect of 
government and business policies to- 
wards labor, and partly because of 
the small movement in the capital 
market. The only up turn in capital 
investment here took place from 1934 
to 1936, during which years strike 
activity was decreasing. The high 
strike rate of 1937 quickly stopped 
this. 

Considering real wage rates Amer- 
ican unions do not appear to have 
been very intelligent in getting results 
for their members. English workers 
obtained an almost unbroken suc- 
cession of small increases in real 
weekly wage rates, so that in the 
first half of 1938 their rate was 12 
per cent over 1929. American work- 
ers in this same period skied their 


real hourly earnings nearly 40 per 
cent (39.8%) with the consequence 
that their weekly earnings were 5.2 
per cent less than in 1929. 

We realize that many factors might 
account for these differences in union 
success in the two countries, but the 
fact remains that in the picture of 
English prosperity, the labor unions 
played their part in gaining benefits 
for workers, without upsetting busi- 
ness. 

We also see that the timing and 
extent of labor demands should be 
geared in with the national picture, 
to this end both American labor and 
business might well study the rela- 
tionships more closely. (See the 
article by Professor Walker in this 
issue) 

Charts 8 and 9 show the percentage 
reasons for strikes in the two coun- 
tries. We note the very small num- 
ber of English fights over recognition, 
and the comparatively large per- 
centage of strikes for matters other 
than wages and hours, such matters 
as “‘disputes caused by the employ- 
ment of particular classes or persons, 
disputes over rules, discipline or other 
working conditions, sympathy 
strikes, factional and miscellaneous 
disputes.”’ 

We also note that despite the fact 
that widespread unionism in England 
over many years has given ‘masters 
and men’’ much opportunity and 
practice in settling matters across 
the conference table, men still strike 
for their raises. 








The factual data upon which this study 
is based is contained in National Indus- 
trial Conference Board Bulletin, Decem- 
ber 19, 1938. Charts 2, 3, 4, 5, and 6 
are copted from the Bulletin (renumbered ). 
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Charts 1, 
Tables in 
Board 1s 
inferences 


this paper. 











7, 8 and 9 are drawn from 
the Bulletin. The Conference 
of course not responsible for 
and deductions contained in 
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When Wages are Incteased, Maintained 
Reduced at the Right Time it 


or 





has a Beneficial Effect on Employment, 


Earnings and 


The 


Business 
Timing is Most 


Activity. 
Important. 


Wage Policies and 
Business Cycles 


E NOw attempt a_ general 
view of wage policies in 
relation to economic fluc- 
tuations, drawing together the main 
points. A number of different reac- 
tions to wage movements will be ex- 
posed, and attention drawn to the 
importance of other contemporaneous 
conditions such as monetary policy 
and the political situation. It is 
evident that no laws can be pro- 
pounded to cover all historical cir- 
cumstances, but we can see the 
probable effect of different wage 
policies at certain stages of a business 
cycle. From such a general state- 
ment many qualifications may be 
omitted, but they should not be 
omitted when formulating an actual 
policy. 
Considering first a period of con- 
traction following a period of pros- 


By E. Ronatp WALKER, 


University of Sydney, Australia 


perity, there seems to be little scien- 
tific foundation for the view that a 
general wage reduction will con- 
tribute to the restoration of prosper- 
ity. It may exert some expansive 
influence through international trade, 
but apart from this the best one can 
hope for is that it will act as a brake 
upon the process of contraction, 
maintaining employment at a higher 
level than that to which it would 
have sunk with constant wages. 
But if monopolistic situations prevent 
price flexibility there is a distinct 
likelihood that a general wage reduc- 
tion will intensify the forces making 
for depression. 


Expansive Influences 


Some expansive influence may be 
exerted indirectly through interest 
rates. In the above circumstances a 
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wage reduction involves a reduced 
wages bill; this implies a diminished 
demand for working capital, and a 
tendency for interest rates to fall. If 
this tendency is not offset by other 
factors, it facilitates a recovery of 
investment, which is an expansive 
force. To this influence is added the 
reduced cost of capital equipment. 
But if the contraction has already 
proceeded some distance there will be 
idle capacity, and little incentive to 
invest in new equipment. 

A wage reduction, confined to 
capital goods trades, would also 
serve to stimulate investment, with- 
out risking the unfavourable reper- 
cussions which may follow a general 
wage reduction. Such a localised 
reduction is not always practicable. 

At this stage of the cycle a general 
wage increase may be ruled out as 
definitely depressive. 

But a strong case can be made for 
rigid wages at such a time. First, 
there is no certainty that employment 
will be any worse than with lower 
wages, and it may be even better 
with rigid wages if prices too are 
rigid. Second, reduction during de- 
pression implies a moral case for 
restoration during prosperity, and 
this is not always innocuous or 
advantageous from the standpoint of 
economic fluctuations. 


Time for Wage Cuts 


The case for wage reduction is no 
stronger after a period of decline in 
activity which appears likely to con- 


tinue still further. But if a phase of 
stability is reached, after a consider- 


able decline, so that stocks of goods 
have run down, equipment has been 
allowed to depreciate, and unex- 
ploited inventions are to hand, the 
case for a general wage reduction is 
strengthened. In these  circum- 
stances there is more hope of stimu- 
lating an increase in investment by a 
wage reduction, and the subsequent 
pressure for lower interest rates. 
There is still no case for a general 
wage increase. 

In next the phase in which recovery 
has just started, but has not con- 
tinued long enough to breed con- 
fidence in the breasts of business 
men, a general wage reduction may 
supply just what is needed to stimu- 
late a more rapid increase in invest- 
ment. A_ general wage increase 
would kill the incipient recovery. 


Time for Wage Increases 


Proceeding a stage further, when 
expansion of activity is apparent on 
all sides, and prospects of further 
improvement are bright, a general 
wage reduction is highly improbable. 
What will be the effect of a general 
wage increase? If employers are sufh- 
ciently confident to pass on the in- 
creased cost in higher prices, and to 
maintain their own expenditure con- 
stant, the expansive process will be 
strengthened. This is only true, 
however, if monetary conditions per- 
mit employers to obtain additional 
working capital without an undue 
rise in interest rates. 

As full employment approaches the 
case for wage increases becomes 
weaker, despite the fact that wages 
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tend to rise at such a time. Some 
economists advocate wage increases 
at this stage as a means of eating into 
profits, checking the boom in invest- 
ment, and stimulating the growth of 
demand for consumers’ goods, an 
increasing flow of which is supposed 
to result from earlier investment. 
The risks involved in such a policy 
are great. The rise in wages may 
not merely check the boom but 


actually precipitate the depression. 


A sudden check to the growth of in- 
vestment may involve a definite fall. 

Again, the monetary repercussions 
of the wage increase are liable to be 
depressive. Moreover, in an open 


economy there may be a movement 
in exports and imports which not 
only discourages investment but also 
creates credit stringency through gold 


movements or similar factors. 


Economic Theories 


All these observations are based on 
the assusption that conditions are 
such as to prevent employers from 
behaving according to the principles 
assumed in the marginal productivity 
economic theory. It is not surpris- 
ing that they should differ from the 
conclusions reached by those econ- 
omists who insist on applying only 
that theory. Our conclusions must 
be modified, however, whenever a 
period of stability lasts long enough 
for employers to learn the shape and 
position of their marginal revenue 
cufves over a sufficient range. For 
then, apart from opposed influences 
from the side of saving, which can- 
not be ignored, a wage reduction 


tends to stimulate employment and 
a wage increase to have the reverse 
effect. 

If wage-fixing authorities were 
seized with all these complexities 
they might despair of devising and 
Operating a wages policy which could 
be expected to contribute substan- 
tially to the control of economic 
fluctuations, by raising or lowering 
wage rates at the moments when 
these movements would be effective 
in achieving the desired end. Mod- 
est men might disclaim the possession 
of the nice judgment involved, and 
most countries lag far behind in the 
provision of information upon which 
such judgment must be based. Ina 
desire to adopt a simple clear-cut 
policy, wage-fixing authorities are 
tempted to work for wage reduction 
in depression and wage ‘‘restoration”’ 
in prosperity. 


Danger of Increasing Fluctuations 


There is always the danger that 
such a policy will make fluctuations 
more violent than they need have 
been, and on the whole a policy de- 
signed to stabilise wages throughout 
the cycle is to be preferred. This 
raises important social issues, how- 
ever, for labor demands a rising 
trend in wage rates. Our analysis 
suggests that, if control of fluctua- 
tions is also desired, the best time 
for wage increases is when recovery 
has been well established, but has 
not yet brought the economy near 
to full employment. This assumes 
that there will be considerable fluc- 
tuations, despite whatever steps are 
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taken in an attempt to control them. 
If the other factors making for in- 
stability are all brought under con- 
trol, and it is desired to raise wages, 
it will be necessary to study the ques- 
tion how to offset any depressive 
influence which the wage increase 
may have. 

At present it is more important 
that wider recognition should be 
obtained for the difficulties in the 
way of contributing to the control 
of fluctuations through wages policy, 
except by adopting a policy of stable 
wages during contraction and raising 
wages only at the appropriate stage 
in recovery. 


Four Phases of Cycle 


It is customary to distinguish four 
phases through which economic 
affairs may pass: upswing, upper 
turning point, downswing, and lower 
turning point of a cycle. The most 
successful theoretical essays are those 
which explain separately the forces 
which may operate in each phase, 
without presuming that the whole 
cycle can be explained as a symmetri- 
cal fluctuation. 

The upswing may be interrupted, 
not by an upper turning point, but 
by a period of stability at a compara- 
tively low level of activity, which 
may be a prelude not to a downswing 
but to a renewal of the upswing. A 
similar ‘‘plateau’’ may interrupt the 
downswing. Again the lower turn- 
ing point is often preceded by a 
period of low-level stability—what 
American commentators call the U- 
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shaped as contrasted with the V- 
shaped depression—and occasionally 
a period of high-level stability is 
interposed between the upswing and 
the upper turning point. 

Among the dominant forces at 
work in the course of a cycle we may 
distinguish, “‘expansive’’ (conducive 
to an upswing), “‘depressive’’ (con- 
ducive to a downswing) and ‘‘neu- 
tral’’ forces. It is also necessary to 
take account of ‘‘self-reversing proc- 
esses. 


Australian Experience 


The influence of wage policy upon 
industrial fluctuations may be fitted 
into such a framework. A wage 
policy may turn out to be expansive, 
depressive, braking, neutral, or even 
self-reversing. But the same policy 
may operate differently according to 
the conditions under which it is 
applied. For instance, in Australia 
the Commonwealth Arbitration 
Court reduced wage rates in 1931 in 
the hope that such a policy- would 
be expansive, or at worst a brake 
upon existing depressive influences. 

In subsequent years it refused to 
restore wage rates to their former 
level on the ground that such a policy 
would exert a depressive force; but 
in 1937 it raised wage rates in the 
belief that this policy would serve 
as a brake upon the boom, and pre- 
vent the growth of expansive but self- 
reversing forces. It was not appar- 
ently considered likely that the wage 
increase would itself provoke a de- 
pression. 
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Six Types oF Wace Po .icy 


It is important to set out clearly 
the adjustments which are implied in 
the term ‘‘wage policy’’. The alter- 
natives are often stated simply as 
wage rigidity and wage flexibility, 
but a wider range of possibilities 
must be recognised. 

(a) Wages might be kept perfectly 
rigid at all phases of the cycle. 

(b) Wages might be allowed to 
rise under the influence of competi- 
tion in good times, but prevented 
from falling during bad times. This 
is in fact the policy favored by many 
trade union leaders. It seems prob- 
able that the acceptance of the view 
that wage cuts diminish consumers’ 
demand would lead to such a policy 
rather than to one of complete rigid- 
ity of wages. 

(c) Wages may be varied generally 
on a sliding scale, according to 
movements in the cost of living. 
This was the general principle (sub- 
ject to occasional aberrations) of 
Australian wage policy prior to 1931, 
so far as the legal minimum wage 
was concerned. The general object 
of such a policy may be referred to as 
“rigid real wage rates’’, although the 
rigidity may only be opposed to 
downward movements. 

(d) Wages may be varied according 
to a definite plan for controlling or 
offsetting depressions, which may 
involve flexibility of real wage rates 
as well as of money wage rates. 
Mechanical methods have been sug- 
gested for linking wage rates (real or 
money) to some index of capacity to 


pay or prosperity. 


Or, as in Aus- 
tralia since 1931, minimum wage 
rates may be varied on occasion with 
a view to controlling tendencies 
towards expansion or contraction 
without recourse to any mechanical 
index. 


Building Trade Wage Cuts 


(e) As distinguished from general 
wage movements, differential wage 
movements may be an essential part 
of wage policy. Indeed the concept 
of a general wage movement is some- 
what arbitrary. 

Of most importance for the course 
of a cycle might be the possibility of 
applying differential wage variations 
with a view to adjusting the activity 
of different branches of industry to 
each other. For instance, a wage 
reduction in the building trades 
might facilitate the growth of in- 
vestment more than a reduction in 


the wages of retail shop assistants. 


(£) We might also consider the 
possibility of a laissez-faire wage 
policy. The consequence would be 
different degrees of wage flexibility 
according to the conditions of differ- 
ent trades and places. Apart from 
differences in bargaining strength 
based on organisation of employees 
and employers, the movement of 
wages would be influenced by the 
severity of the depression or the 
activity of business in the respective 
places of employment. 

Since, in the course of a cycle, 
different industries are affected differ- 
ently, the result would be differential 
wage flexibility. The flexibility 
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might be greatest in the industries 
most affected by the cycle, notably 
the industries depending directly 
upon investment. 

It should also be noticed that al- 
though wages policy may be left to 
direct negotiations between em- 
ployers and employees, the result of 
these negotiations may be influenced 
by other aspects of social policy. 
The outstanding example of this is 
the British unemployment insurance 
system, which is generally believed 
to have rendered wages less flexible 
(in a downward direction) by reliev- 
ing the competitive pressure of the 
unemployed upon the price of labor. 


Employers’ Response to Wage 
Movements 


If an employer has records of past 
costs, prices, and sales, but no con- 
fidence in them as a guide to the 
future relationship of profits to sales 
and profits, what should he do? 

Consider for example a period of 
contraction, in which sales have 
been declining for some time, despite 
price cuts, increased expenditure on 
advertising, and exceptional industry 
on the part of salesmen. Suppose 
that wage rates are reduced. Would 
a rational employer immediately in- 
crease his staff and expand his out- 
put? The obvious thing to do would 
be to reduce selling price, if possible, 
and watch the effect of this on sales. 
An expansion of employment is not 
likely to precede an increase in sales 
unless the employer is convinced that 
better times are ahead or assumes 


that he can sell the increased output 
at a satisfactory price. 

In a period of contraction these 
conditions are not likely, and a wage 
reduction will not lead to an increase 
in employment immediately. The 
most it can achieve is to check the 
fall in employment which might 
otherwise have taken place. An em- 
ployer who is on the point of reduc- 
ing his staff may be persuaded by a 
wage reduction to carry on a little 
longer, until he has seen the effect of 
the reduction on his sales. 


Relation to Sales 


In the meantime, the wage bill will 
undergo a reduction, and, in so far as 
part of the market consists of wage 
earners, sales are likely to fall. The 
problem is whether the effect of a 
price reduction would increase sales 
in other sections of the market, and 
whether on balance sales would move 
up or down. 

Some employers will not pass on 
the whole of the saving in wage cost 
in the form of lower prices, and to 
this extent the position is modified. 
We shall later consider the implica- 
tions of price rigidity for this anal- 
ysis. 

A general wage increase is a com- 
mon feature of most periods of expan- 
sion of any considerable duration, 
and its effects require study on the 
assumption that the employer does 
not know, even approximately, what 
effect a price movement will have on 
his sales. In a period of expansion 
the conditions may be taken as the 
opposite of those associated with 
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contraction. Sales are increasing, 
and even if a rise in other costs has 
necessitated increased prices the 
market is still absorbing readily an 
increasing flow of output. 


More Working Capital Needed 


One important element in this case 
is the provision of additional work- 
ing capital to finance the increased 
wage bill if employment is to be 
maintained after a wage increase. 
Additional credit is more likely to be 
available at low interest rates if the 
period of expansion has not brought 
the economy near full employment. 
But banking policy may be influenced 
by other factors which cannot be 
dealt with here. 

There is another reason for taking 
into account the degree of employ- 
ment. If the economy is already 
operating near full capacity of exist- 
ing equipment, a wage increase is 
more likely to stimulate employers to 
replace labor by machinery than if 
there is still a great deal of idle 
capacity. For the moment the pro- 
duction of the new equipment may 
involve increased employment; it is a 
form of investment and therefore 
exerts an expansive influence upon 
business activity. But this influence 
may later be reversed when the instal- 
lation of the new equipment is com- 
plete, and workers are laid off. 


Where Increased Wages Raise Prices 


If we consider a stage in which, al- 
though there has already been consid- 
erable improvement in the business 
Situation, there is still considerable 


idle equipment in all industries, we 
may ignore the possibility of substi- 
tution of machinery for labor. The 
employer will attempt instead to pass 
on the rise in costs in the form of 
higher prices to the consumer. The 
problem then is to decide whether 
sales will alter as a result of the 
higher prices and the higher incomes 
of wage earners. 

If a stage has been reached in which 
employers are very doubtful as to 
whether expansion or recovery can 
last much longer, then even though 
they cannot estimate the marginal 
product of labor they may alter their 
plans to the extent of taking on fewer 
new employees. This is particularly 
likely in the case of new enterprises, 
the establishment of which is a fea- 
ture of most prolonged periods of 
expansion. 

Being in their early stages of de- 
velopment, these enterprises will not 
yet have begun to make large profits, 
and some of them may be killed al- 
together by an increase in wage cost. 
To the extent that this happens, we 
cannot assume that employment will 
be held constant while the employers 
are waiting to see the effect of price 
movements upon their sales. 


Wage Cuts in Boom Times 


To complete this picture of em- 
ployers’ responses to wage move- 
ments we must consider the unlikely 
case of a general wage reduction dur- 
ing a period of expansion. No doubt 
if such a policy were imposed by a 
wage-fixing authority it would stim- 
ulate many employers to expand out- 
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put and employment rather more rap- 
idly than if wages had not fallen. 
The rise in the total wage bill which 
might be expected in a period of ex- 
pansion with stable wage rates would 
be checked, but this check might be 
inappreciable if the stimulating effect 
of the fall in costs were great. In 
particular this would be the case in 
those new enterprises which were 
just beginning to expand output 
when wages were reduced. 

The importance of physical mar- 
ginal productivity may, however, be 
stressed. Even though marginal pro- 
ductivity in terms of money cannot 
be estimated in advance, because of 
lack of knowledge of how demand 
will move, the employer will still be 
guided by. the estimated movement of 
costs as output expands, and this de- 
pends in large measure upon the 
physical marginal productivity of la- 
bor. In all enterprises costs are 
likely to rise more rapidly as full ca- 
pacity is approached. Consequently 
a given reduction in wages is likely 
to stimulate employment more in the 
earlier than in the later stages of a 
period of expansion. 

On the other hand, at a later stage 
a wage reduction would do more to 
check substitution of machinery for 
labor, and to this extent would actu- 
ally discourage investment. 


Conservative Policies Usual 


In summary it may be said that the 
dominant response of employers to 
wage movements, when they cannot 
estimate marginal revenue, is to con- 
tinue the policy which they were fol- 


lowing previous to the wage move- 
ment, to pass on, as far as possible, 
any change in costs in the form of 
lower or higher prices, and to watch 
the effect of this upon their sales, 
before altering their investment pol- 
icy to any considerable extent. 

Several qualifications to this gener- 
alisation have been noted, for a wage 
movement may serve as a brake upon 
an existing movement in either direc- 
tion, and we have also seen that wage 
increases would aggravate contrac- 
tion and wage reductions stimulate 
an existing expansion, although nei- 
ther of these two movements is suffi- 
ciently likely to merit much atten- 
tion. 

The next step in our analysis is to 
see what happens to sales, on the 
above assumptions, when wages are 
altered, for a subsequent movement 
in sales is likely to induce a similar 
movement in employment. 


Wage Movements and Sales 


We shall consider first the effect of 
a general wage reduction, and later 
the effect of a wage increase, building 
our analysis on the principles set out 
in the previous section. Account is 
to be taken, not only of the effect of 
the wage reduction upon wage earn- 
ers’ demand, but also of the response 
from other sections of the market. 
If a wage reduction is passed on as 
lower prices, we may expect that 
those people whose incomes are not 
reduced by the wage movement will 
buy more, and this expansion of de- 
mand is to be balanced against the 
decline in wage earners’ demand. 
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The relative strength of these two 
opposed tendencies will determine 
whether there is any net movement in 
total sales. 

This somewhat complicated prob- 
lem is best approached by examining 
first a simplified case. Assume a 
closed economy, zero saving so far as 
received income is concerned, and 
complete sale of all output. Thus all 
incomes are spent. Unless profits are 
already so low as to induce contrac- 
tion, or so high as to encourage ex- 
pansion, the position is one of stabil- 
ity. Let us start from such a stable 
position, assuming still, however, 
that it has not lasted long enough for 
employers to learn the shape and 
position of the marginal revenue 
curves for their products. 


Workers, Employers and Others 


Three sections of the market may 
be distinguished, composed respec- 
tively of wage earners, employers, 
and others. The ‘‘others’’ include 
landlords, rentiers, civil servants, and 
any other groups paid out of taxation 
—indeed all who are not directly af- 
fected by the general wage reduction 
inindustry. We leave aside the com- 
plications involved in such institu- 
tions as banks, and in the possibility 
that wage reductions are applied also 
in public services. We may assume 
these ‘‘other’’ persons’ incomes to be 
constant; if they move, it is not due 
to the wage reduction. We may 
also make the heroic assumption that 
there is some unit of ‘‘produce in 
general’’ and an average “‘price per 
unit of output"’ of this produce—ig- 


noring the difficulties involved in 
such concepts. 

Then the initial price per unit of 
output, which we may cally, may be 
divided into three components; wages 
cost per unit (yw), profit per unit 
(yp), and other costs per unit (yo). 
Thus, w, p, and oa, are fractions, and 
their sum is unity. The three sec- 
tions of the market derive their in- 
comes from these three components 
of price; consequently the market is 
divided between the three sections 
according to the three fractions w, 
p, and o. Let x stand for total sales, 
or the number of units of output, 
before wages are reduced. The in- 
comes of the three groups amount to 
xyw, xyp, and xyo, respectively; and 
they buy xw, xp, and xo, respectively. 


Wage Cuts and Sales 


Let wages now be reduced by the 
fraction r, and the price per unit of 
output by the whole of the saving in 
wages cost per unit—that is, by ywr. 
The new price is therefore not y, but 
y(a — wr). Employers’ incomes and 
those of the ‘‘other’’ persons are not 
altered; at the new price they can 


buy, respectively, 
aa 

ya — wr) 
comes have fallen to xyw (1 — Pn), 


But wage earners’ in- 


and can therefore buy only moe 
The new level of sales is found by sum- 
ming the sales to the three sections 


of the market: ~ @+eo+w — wr) 


y(@ — wr) 








Since p +0 + w = 1, the expression 
reduces to x; in other words, total sales 
are the same as before wages were reduced. 
This result is independent of the 
magnitude of the wage reduction, and 
also of the proportion of wages cost 
to selling price. The larger the wage 
reduction, the greater the decline in 
sales to wage earners, but, at the 
lower price, the greater the increase 
in sales to the other two sections of 
the market. Again, the larger the 
element of wages cost in price before 
the wage reduction, the greater the 
absolute fall in sales to wage earners, 
but the greater the fall in price and 
the greater the expansion of demand 
in the other two sections of the 
market. Although the change in the 
distribution of demand is affected by 
the magnitude of the wage reduction 
and by the proportion of wages cost to 
selling price, the total demand is not. 


Wage Cuts and Profits 


It is conceivable, however, that 
not the whole of the saving in labor 
costs will be passed in lower prices, 
and our analysis will then require 
modification. To take the limiting 
case, assume that price is not reduced 
at all, but that the employer hopes 
to add the saving in labor cost to 
profit. If, adhering to our assump- 
tion of zero saving, the employer 
maintains his expenditure constant, 
there will be a fall in total sales, and 
his expected increase in profits will 
not materialise. 

This can readily be seen from our 
earlier analysis. Since prices are not 
reduced, neither employers nor the 
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“other’’ section of the market can 
buy any more than before, and wage 
earners, faced by constant prices, 
must restrict their purchases to their 
new incomes. Total sales will be 
oe + a -<tae wr). that is, 
x(1 — wr). In this case the influence 
of the wage reduction is clearly de- 
pressive. 

In order for it to be neutral, em- 
ployers must dis-save—that is, spend 
out of reserves—a sum equal to the 
whole of the saving in labor cost, 
namely xywr. For any smaller in- 
crease in expenditure the wage reduc- 
tion, with rigid prices, is depressive. 
If employers pass on a portion of the 
saving in wages cost in the form of 
lower prices, then in order that the 
effect of the wage cut shall be neutral 
or expansive they need only dis-save 
an accordingly smaller sum. 


When Effect Neutral 


The analysis of the effects of a 
general wage increase, under these 
simplifying assumptions, is identical, 
except that for each minus sign we 
must now write a plus sign. If a 
rise in wage cost is all passed on in 
the form of higher prices, sales will 
remain constant; the decreased de- 
mand of employers and “‘others’’ will 
be just offset by the increased demand 
of wage earners. With rigid prices 

implying a fall in expected profit— 
a Wage increase is neutral if employ- 
ers reduce their expenditure, in antici- 
pation of the fall in their incomes, by 
the whole amount of the increase in 
wage cost. If prices are rigid, and 
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employers continue to spend as much 
as before, sales will actually increase. 

What happens to profits in each of 
these cases? General wage move- 
ments are neutral unless they cause 
employers’ spending to vary in antici- 
pation of profit movements. 

When the change in wage cost is 
passed on in lower or higher prices, 
and sales remain constant, total! prof- 
its remain constant; but the profit 
element in the price is increased in 
the case of a wage reduction, and de- 
creased in the case of a wage increase. 
With rigid prices, if, owing to a 
variation in employers’ expenditure, 
sales remain constant, both total 
profits and the profit element in the 
price vary inversely with wage rates. 
If, however, with rigid prices, em- 
ployers’ expenditure is constant, then 
total sales vary; and, although the 
profit element in price varies inversely 
with wage rates, total profits remain 
constant. On our assumptions, then, 
a general wage movement will only 
alter total profits if prices are rigid, 
and employers adjust expenditure in 
anticipation of a rise or fall in profits. 
It is variations in total profits which 
are likely to induce expansion or con- 
traction, if the minimum sensibile is 
attained or exceeded. 


When Cycle Phases Changing 


The assumptions made in these 
simplified cases apply only to a frac- 
tion of the period of a business cycle, 
for they take as a starting point what 
we have called a plateau—although it 
might be a valley—of stability. If 
we assume that there is neither saving 


nor investment, but that the initial 
profit level is too high or too low to 
permit stability, the general trend of 
our analysis still seems applicable. 
A general wage movement will not 
modify the existing tendency for sales 
to expand or contract, if the change 
in cost is passed on in altered prices, 
or if with rigid prices the employers 
alter their expenditure appropriately. 
But with rigid prices and constant 
employers’ expenditure expansion 
will be reinforced by a wage increase, 
and contraction reinforced by a wage 
reduction, provided that employers 
do not immediately alter employment 
in response to the wage movement. 


Wages and Savings 


Our simplified case also assumed 
zero saving to start with, although 
we considered the possibility of sav- 
ing or dis-saving by the employer in 
anticipation of changes in profits. 
We must now consider the implica- 
tions of saving both before and after 
the wage movement. 

The first point to notice is that if 
a portion of income is saved we can 
no longer assume that the three sec- 
tions of the market purchase goods in 
the same proportions as the three re- 
spective cost components bear to the 
total price before the wage move- 
ment. This condition would still 
hold, and our symbolic analysis 
would still be valid, if investment 
and other supplementary expenditure 
were equal to saving, and if all groups 
saved the same proportion of their in- 
comes before the wage movement, 
and did not alter the absolute level of 
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their saving after wage movement. 
Such a case may rarely occur, but its 
definition draws attention to the es- 
sential point of the problem—namely, 
the possibility that wage movements 
may evoke variations in saving and 
investment. 

This is regarded by Mr. Keynes and 
his followers as the central issue in 
the problem of wage policy, the effect 
of a wage movement being assessed 
wholly in terms of its influence upon 
thrift and upon investment. 

A wage reduction may lead to an 
increase in sales if wage earners’ sav- 
ing falls more than the saving of em- 
ployers and other persons increases. 
The former movement is a natural re- 
sponse to a decline in real incomes, 
and the latter is a no less natural re- 
sponse to a reduction in the cost of 
living. A priori analysis cannot meas- 
ure the force of these two tendencies. 
We can only notice that, operating 
in opposite directions, they offset 
each other to some extent. 

Many factors help to determine 
whether there is a net movement in 
any direction. We may notice in 
passing that if wages were close to 
the subsistence minimum before the 
reduction there would be little scope 
for saving to be affected. If wages 
were already high, the tenacity of 
the conventional standard of living 
would influence the result of the re- 
duction. But such observations do 
not lead to a positive conclusion re- 
garding the effect upon saving. A 
wage increase may be expected to 
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affect saving in the opposite direction 
to a wage reduction, but again the 
dynamic aspects of conventional liy- 
ing standards may prove to be very 
important. 


Effects on Investment 

Investment is likely to vary in- 
versely with the purchase cost of 
equipment, and directly with the 
estimated yield therefrom. It is not 
certain that at all stages of the cycle 
the purchase cost will move in the 
same direction as wages cost in the 
capital goods industries, since the 
employer may not attempt to pass 
on changes in cost in the form of 
changed prices. But where the 
change in cost is passed on, since the 
capital goods industries must be in- 
cluded in any general movement, we 
can say that a general movement of 
wages may affect the level of invest- 
ment. 

The possibility of increasing ex- 
ports, in a period of depression, by 
reducing wages and prices is severely 
limited by the predisposition of other 
countries to impose trade restrictions. 
To assume no retaliation of this kind 
is unduly optimistic. 

Extracts from a special paper prepared 
for the December issue of the International 
Labor Review, published by courtesy of 
the I.L.0. Washington Office. Two other 
papers on this subject will appear in the 
following issues of the I.L. Review, and 
may be obtained from 734 Jackson Place, 


Washington, D. C. 














Now that Our Major Collective Bargain- 
ing Troubles are Over We Can Turn our 
Attention to Understanding our Employ- 
ees—to the Factors Really Affecting Their 
Efficiency, Contentment, and Health—the 
Working Conditions We Provide for Them. 


Forty-four Factors 
affecting Efficiency 


DicEst oF 18TH ANNUAL REPORT 


Industrial Health Research Board, 
London, England 


hard at making shells during the war, and their patriotic motivation 
could not overcome their fatigue, a Health of Munition Workers 
Committee was formed to see what could be done about it. 

The studies were found so useful in increasing output that when the war 
was over the Industrial Fatigue Research Board was set up to continue the 
work to aid British industry. After ten years the Board found that it was 
working on factors which induce or increase fatigue rather than on fatigue 
itself, so it changed its name to the Industrial Health Research Board. 

The latest annual report summarizes the findings of studies over twenty 
years. Here is a digest of these results, wherever possible with the number 
of the report in which they are contained. 


Saddle-back Work Curve 


(1) Output is nearly always low on Monday and at the end of the work- 
ing week. 

(2) Fatigue effects accumulate during the week and tend to produce a 
gradual fall in output—except for learners whose skill increases with practice. 

(3) The introduction of some special incentive or novelty may offset the 
natural tendency for output to fall off. (5 and 24) 

(4) Increase in output may occur during weeks preceding annual vaca- 


tions. (23) 


Wi English workers got tired through continuously working too 
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(5) Typical work curve for a day is “‘saddle-backed,’’—sluggish start 
before warming up, sharp rise as worker gets into his stride, falling off in the 
middle of the spell, fresh spurt as the spell nears the end, and a final falling off 
during the last hour. 

(6) The central drop is more common in light repetitive work, and is 
supposed to be due to boredom rather than fatigue. 

(7) The final real fatigue fall off is more common in heavy work, may aver- 
age 14%, and is still more marked at the end of a double change-over 
shift. (5) 


Organized Rests 


(8) When a single rest pause is given to offset fatigue the best time is early 
in the first drop in the saddle-back. (42) 

(9) Preliminary results of current research show that in conveyor and 
machine operations a pause of five minutes every hour is better than a to or 
I5 minutes pause in the middle of the spell. 

(10) The effect of rest pauses in increasing output does not show up right 
away, perhaps not for several months. Slowest workers benefit most. 

(11) If organized rest pauses are not given workers take voluntary pauses 
anyway, but the former type of pause leads to better production. 


Light Effects 


(12) Dark colored work requires more illumination than light colored 
work. 30 foot-candles for weaving dark cloth made it possible for weavers 
to do their work in 25% less time. 

(13) 20 foot-candles are necessary in letterpress composing. With much 
less light than this efficiency falls off 25% and errors double. 

(14) The Board has a formula by which the amount of light necessary with 
different sized objects can be calculated. 

(15) For very fine work glasses aid even those with good eyesight. 


Hot and Cold 


(16) Workers on light sedentary occupations in England prefer a tem- 
perature of 63 to 65 degrees, with an air velocity of 30 feet per minute in 
winter and 50 feet per minute in summer. They like a 50 per cent humidity. 

(17) The floor level temperature in some factories is 8 degrees lower than 
head level temperature, causing discomfort from cold feet. (35 and 76) 

(18) In hot heavy industries such as steel, without artificial ventilation 
or fans summer output was found to be 12 per cent under winter output. 
(1 and 5). 

(19) Using involuntary rest pauses as measures of fatigue it was found 
that miners usually rest about 7 minutes per hour under good conditions. In 





FORTY-FOUR FACTORS AFFECTING EFFICIENCY 263, 


hot damp air and little air movement they took off 22 minutes per hour, and 
their rate of production fell off 41 per cent. (49) 

(20) In weaving high temperatures and humidity cause less breakages of 
threads, but more fatigue to workers. Raising the air movement velocity 
to 147 feet per minute increased comfort and efficiency of workers without 
affecting breakages. 

(21) Coldness of fingers reduces manual dexterity, by as much as 12 per 
cent, and much more when the temperature is below 50 degrees. (35 and 58) 

(22) In the iron and steel industry men lose on the average 6.5 days per 
year through sickness. But men working on hot jobs lost 22 per cent more, 
and men on ordinary jobs g per cent less. 

(23) Main sickness was respiratory and rheumatism, caused by the men 
not changing out of their damp clothes in time to avoid chills. (5) 

(24) A rise of ro to 13 degrees in the temperature of a mine caused a 63 to 
74 per cent increase in miners’ sickness. The use of pit-head baths and chang- 
ing rooms reduced sickness. (60 and 62) 


Older Men Affected by Heat 


(25) Shell makers had fewest accidents when working in a temperature of 
67 degrees. As temperature lowered to 52 degrees accidents went up 35 per 
cent. As temperature rose to 77 degrees accidents rose 23 per cent. (zg) 

(26) Minor accidents (defined as causing less than 10 days disablement) 
were four times as numerous in hot mines than in cool mines. Serious acci- 
dents were not affected. 

(27) Older men (50 or more) are more affected by heat than younger men 
(30 to 39), their accident frequency under 70 degrees being only 3 per cent 
more, whilst at temperatures over 80 degrees their accident frequency was 37 
per cent greater. (51 and 62) 

(28) Noise reduction through use of ear pads increased production 8 per 
cent in a weaving shed. (6s and 70) 

(29) There was a significant increase in the amount of work done by proof 
readers in a noiseless room. 

(30) People who are not of a so-called nervous temperaturement are not seri- 
ously affected by noise. (6z) 

(31) Rural workers in England have better physique than city workers. 
In cities the ‘‘black-coated’’ group (in America called white collar workers) 
were taller than manual workers, but not so strong. (7z) 


Lifting and Carrying 


(32) The comfortable height of a work bench for an average woman stand- 
ing in 37 inches—for a man about 38. (44) 
(33) When lifting or carrying has to be done continuously a woman's load 
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should not be more than 4o per cent of her weight. For occasional loads 
it should not be more than 50 per cent. 

(34) For adolescents aged 14 to 16, not more than 30 pounds, and not more 
than 40 pounds for boys 16-18. 

(35) It seems that men have been carrying loads so long that they know 
enough not to overdo it. 

(36) The tension on the arms of a wheel barrow wheeler should not ex- 
ceed 15 pounds. The legs of barrows should be 18 inches long. (50) 

(37) Pulling levers is one of the commonest movements in industrial work. 
The most effective pulling or pushing effort is obtained when the force is 
applied to a lever set at right angles to the line of the pull of gravity on the 
operator's body, and if the angular movement of the lever is not very small 
the best position for setting is with the lever sloping toward the operator 
with its handle just below shoulder level. (36) 


Overcoming Monotony 


(38) Some degree of apathy and lassitude is an inescapable condition result- 
ing from the monotony of modern factory life. 

(39) Changes, even slight, in the type or duration of activity and rest 
pauses, particularly with refreshments, have a favorable effect on output and 
contentment and are being extensively used as antidotes to monotony. (52 


and 56) 

(40) The past year has seen a rapid extension in the number of factories in 
which music is played during working hours. It increases output and pleas- 
ure of work. (77) 

(41) Individuals who suffer most from monotony are more intelligent. 
Other personal characteristics involved are ability to detach thought from 
work, temperamental and creative tendencies and attitude toward responsi- 
bility. Tests have been developed. (77) 

(42) Because machine feeding and conveyor work demand a degree of uni- 
formity and continuity in movements of operators, strain and fatigue results 
from the conflict between human will and capacity and mechanical require- 
ments. 

(43) Improvement in output, and lessened strain on operators has been 
obtained by allowing for adjustment of speed of machines to individual 
variations in working capacity throughout the day and week. This is simple 
on machines with separate electrical drives, and cone-pulleys are used on line 
shaft drives. (82) 

(44) Parents are more ambitious for their boys than are the boys them- 
selves. Boys quit their jobs more because of the type of work they are re- 
quired to do, and the physical conditions under which they are required to 
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work than because they do not like hours or wages or relations with foremen 
and fellow workers. 


Newest Studies 


During the current year the Board has worked further on lighting and 
vision, noise and deafness, dust, toxic solvents (80), heating and ventilation, 
physical standards, psychological conditions (82), accident proneness, voca- 
tional aptitudes, and occupational sickness. 

Reports of the Board and lists of publications with prices may be obtained from the 
British Library of Information, 270 Madison Avenue, New York, N. Y. Following 


is an index to their reports: 


INDEX TO THE REPORTS OF THE BOARD 


Accidents: Causation, Incidence, etc. Nos. 4, 19, 34, 38, 55, 62 and 68. 
References in No. 39. 

Atmospheric Conditions. Nos. 11, 18, 21, 35, 37, 39, 46, 48, 58, 59, 60 and 
76. References in Nos. 1, 5, 22, 24 and 51. 

Dexterity. Nos. 63, 64, 66, 67 and 73. 

Hours of Work, Rest Pauses, Incentives, etc. Nos. 1, 2, 5, 6, 24, 25, 32, 41, 
42, 47, 56, 72 and 77. 

Menstrual Cycle. No. 45. 

Muscular Work. Nos. 29, 41, 44, 50 and 71. 

Noise, Effects of. Nos. 65 and 7o. 

Posture and Physique. Nos. 29, 36, 44, 50 and 71. References in Nos. 
15 and 16. 

Psychological Tests, Evaluation of. Nos. 31, 53, 64, 68, 74, 83. References 
in Nos. 12, 16, 33, 38, 55 and 78. 

Repetitive Work. Nos. 14, 25, 26, 30, 32, 52 and 69.° 

Sickness and Absenteeism. Nos. 51, 54, 62, 75 and 79. 

Time and Movement Studies, Methods of Work. Nos. 3, 7, 8, 9, 14, 15, 
17, 22, 23, 26, 30, §2, 56, 77, and 82. 

Toxicity of Industrial Solvents. No. 8o. 

Tuberculosis. No. .54. 

Vision and Lighting. Nos. 40, 49, 57 and 81. References in Nos. 9, 20 
and 23. 

Vocational Guidance and Selection. Nos. 12, 16, 31, 33, 43, 53, 55, 61, 64, 
74 and 78. 

Industries 
Boot and Shoe. Nos. 10, 11, 25, 26 and 35. 
Glass. No. 24. 
Laundry. Nos. 22 and 36. 
Leather. No. 36. 
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Metal and Engineering. Nos. 1, 2, 3, 5, 6, 13 and 15. 
Mining. Nos. 39, 51, 60 and 62. 

Pottery. No. 18. 

Printing. Nos. 16, 26 and 54. 

Telegraphy. No. 43. 

Textile. Nos. 7, 8, 9, 17, 20, 21, 23, 37, 40, 48, 49 and 59. 
Transport. No. 79. 

Weaving. Nos. 70 and 81. 





The Problem of Selecting the Best 
Junior Personnel Assistant in a 
Government Department Involves 
Quite a Knowledge of Mathematics. 


Weighting Test 
Batteries 


HEN tests are combined to 

form a composite, they will 

weigh themselves in direct 
proportion to the _ variabilities 
(standard deviation) of their distribu- 
tions. In weighting tests the ex- 
aminer should take this factor into 
consideration before assigning per- 
centage values to his tests. 

When a large number of candidates 
are tested, the factor of unequal vari- 
ability between tests in a battery may 
be eliminated by statistical treat- 
ment of the scores. If the standard 
deviations of the various tests are 
equalized before assigning percent- 
age weights to the tests, no distortion 
of weighting will appear. 

When a small number of candidates 
is included in the distribution and 
Statistical treatment is not possible, 


By N. Marx DiamMonp, 


Civil Service Commission, 
San Francisco, Cal. 


a rough control over the variabilities 
of the tests may be retained by vary- 
ing the number and difficulty of the 
test items. Increasing the number 
and difficulty of the items in a test 
tends to increase the variability of 
that test; decreasing the number and 
difficulty of the items tends to have 
the opposite effect. 


Influence of Variability Shown 


When two or more tests are com- 
bined to form a composite score, if 
the tests are not originally weighted 
by the examiner, the tests will weight 
themselves according to the vari- 
abilities of their distributions. Even 
if the examiner does weight these 
tests beforehand, the actual influence 
of each test in the battery will often 
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differ considerably from its assigned 
value. 

To illustrate the influence of vari- 
ability on a composite score, suppose 
that two tests have been given to 
individuals A B, and C: 


Subjects Test 1 Test 2 Composite 


A 30 180 
B 40 210 
€ 50 240 


Range 40 60 

Test 2 has more weight than Test 1 
upon the composite score because the 
variability (range of scores) in Test 2 
is greater than the variability (range 
of scores) in Test 1. To the vari- 
ability of the composite scores Test 1 
contributes 20 and Test 2 contributes 
40. Scores in Test 2, therefore, have 
twice the weight of scores in Test 1 
in producing differences among the 
composite scores. 

If each score in Test 1 is multi- 
plied by 2, or each score in Test 2 
divided by 2, the variabilities of the 
two tests will be the same; the scores 
of the two tests will then have equal 
weight in determining the compo- 
site. In the table below, scores on 
Test 1 have been multiplied by 2: 


Subjects Composite 


A 210 
B re 250 
+ . 290 


Range 40 80 


The ranges of the two tests are now 
equal, and each test has equal weight 


in contributing to the composite 
score. 


Weights Already There 


In weighting scores in accordance 
with the variabilities of their dis- 
tributions, the standard deviation, 
and not the range, is ordinarily used 
as the measure of variability. To 
illustrate weighting in terms of the 
standard deviation, consider the ex- 
amination held for Junior Personnel 
Assistant, consisting of five tests: 
Knowledge of Duties, Mathematics, 
Word Knowledge, Grammar, and 
Oral Examination. 

The standard deviations of the five 
tests were 8, 2.3, 6.1, 2.7, and 8.3, re- 
spectively. The tests were weighted 
6, 8, 1.5, 3, and 1, respectively, by 
the examiners with the intention of 
giving the tests relative weights of 
60%, 8%, 6%, 6%, and 20%. Ac- 
tually, the relative influences of the 
tests were as follows: Knowledge 
of Duties, 51.69%; Mathematics, 
20.09%; Word Knowledge, 10.0%; 
Grammar, 8.69%; and Oral Examina- 
tion, 9.7%. 

This distortion in weighting was 
due to the fact that each test was 
already weighted in direct propor- 
tion to its variability (standard devi- 
ation) before the examiners’ weights 
were applied. On page 269 is a table 
of the five tests, showing the apparent 
weight and actual weight of each 
test. 

The correct weights in Column 5 
were obtained by dividing the de- 
sired percentage weight of each test 
by the standard deviation of its 
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Apparent Weights and Actual Weights Given to Tests in 
Examination for Junior Personnel Assistant 





| oy 
_ |Weight | Appar- | 
Stand- |" as. | ent % | ‘Seat 
| oe 
| exam. 
| 


Correct 
jweight 
| 


Knowl. of Duties | 6% | 
Mathematics 3 .0%| 
Word Knowledge PRs | 0% | 
Grammar 7 | | 8.6% 
Oral Examination : | 9.7% 





distribution. This eliminates the 
necessity of first equalizing the vari- 
abilities of the various tests and then 


Fig. l 


MM Knowledge of Duties 


WNorda Knowledge 


applying the weights necessary to 
give them the desired influence in 
the battery. 


Steps in Weighting 

The two pie charts below indicate 
the distortion in weights of the vari- 
Ous tests used in the examination for 
Junior Personnel Assistant. Figure 1 
shows the weights of the tests when 
the distributions were not corrected 
for unequal variability. Figure 2 


cr ammar 


shows the same tests after their dis- 
tributions have been corrected for 
unequal variability. 

To weight a battery of tests cor- 
rectly we should (a) calculate the 
standard deviation of the distribu- 
tion of each test; (b) Divide the de- 
sired percentage weight of each test 
by its standard deviation to secure 
the multiplying weight of each test; 
(c) multiply the weight of the test 
by each candidate's score to secure 
the weighted scores for that test. 


Fig. 2 
[_|Mathematics 


BSH oral 


Rank Shifts 


In Table 1 below are tabulated the 
scores of the candidates in the ex- 
amination for Junior Personnel As- 
sistant. In Table 2 the same scores 
are tabulated after a correct system 
of weighting has been applied. Note 
the shift in rank of many of the 
candidates when this system of 
weighting is used. 

It is to be noted that the scores in 
the two tables cannot be compared 
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TABLE 1 


Scores on Tests in Examination for Junior Personnel Assistant 





~ 
® 
° 
~ 


| ; - J 
Knowl. of Duties | Math. | Word Knowl. Grammar Oral Total 
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432 64 43. 
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TABLE 2 
Table of **New"’ Scores on Tests after Correct System of Weighting Is Applied 
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Knowl. of Duties Math. | Word Knowl. Grammar Oral Toral 
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488 
464 
428 
398 
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428 
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338 
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26. 1004. 
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directly, since the original group of 
scores have been worked out on the 
basis of 1000 points maximum, while 
the new scores are calculated on the 
. basis of 1250 points maximum score. 
For the purpose of comparing these 
scores directly, two charts have been 
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test plays is represented under the 
‘“‘new’’ system of weighting. In this 
chart the shift in rank of many of 
the candidates is strikingly empha- 
sized. The bars in the charts are not 
to be interpreted as relative weights 
of the tests. They merely represent 


CHART NO. 1 
RELATIVE eee OF TESTS IN DETERMINING SCORES IN EXAMINATION 


FOR JUNIOR PERSONNEL ASSISTANT 
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constructed in terms of percent of 
maximum score possible. 

In Chart 1 the relative part each 
test plays in determining individual 
scores in the examination have been 
represented pictorially under the 
Original system of weighting. 

In Chart 2 the relative part each 
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the part each test plays in determin- 
ing the individual scores and will, 
of course, vary for each candidate. 


Why Top Men Stay There 


Curiously, the five ranking candi- 
dates in the examination have re- 
tained their same relative positions 
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after the weighting of the examina- 
tion was drastically changed. This 
is due to the fact that in two of the 
most important tests—Knowledge of 
Duties and Oral Examination—there 
was nearly a perfect negative rela- 


tion among the five candidates 
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Since both these tests were weighted 
too little, there was no change in 
position of these candidates when 
the weights of the two tests were 
increased. 

While this study demonstrates. the 
value of applying a sound system of 
weighting to examinations, it must 


not be inferred that 21 scores are a 
sufficient number to warrant statis- 
tical treatment. Ordinarily, correc- 
tions for unequal variabilities should 
never be applied unless the data 
conform to the normal probability 
curve. 


CHART NO. 2 
RELATIVE WEIGHTS OF TESTS IN DETERMINING SCORES WHEN DISTRIBUTIONS 
EEN CORRECTED FOR UNEQUAL VARTABILITIES 
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This condition will usually not be 
satisfied when less than 75 cases are 
included in the distribution. When 
examinations are administered to a 
smaller number of candidates, an 
accurate correction for unequal vari- 
abilities cannot be made by statistical 
treatment. Nominal control over 
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the variabilities of tests may be 
retained by varying the number and 
dificulty of the items. Increasing 


the number and difficulty of the items 
in a test tends to increase the stand- 
ard deviation (variability) of that 
test; decreasing the number and diffi- 
culty of the items will have the op- 
posite effect. 


Oral Exams Provide Dead Weight 


Oral examinations are special types 
of tests and cannot be controlled in 
the same manner as other tests. The 
author has analyzed the scores on 
several oral examinations held by 
the Commission in the past, and all, 
including the one administered to 
the applicants for Junior Personnel 
Assistant, have relatively low vari- 
abilities. The reasons for this low 
variability are, first, that the Boards 
of Oral Examiners consistently re- 
fuse to give low ratings to candi- 


dates, and secondly, that in nearly 
all oral examinations held by the 
Commission, the factor of age is 
given relatively large weight. Since 
most of the candidates fall within 
the ‘‘ideal’’ age limits, they are 
given maximum ratings on this por- 
tion of the examination. The net. 
effect of this failure to differentiate 
ratings of age is to add ‘‘dead 
weight”’ to the examination and thus 
decrease variability. 

Although the system of weighting 
as proposed by the author requires 
more time to apply than the system 
now used by the examining staff, it 
is believed that the extra time will 
be more than compensated for by the 
knowledge that the new system of 
weighting will be completely under 
the control of the staff. Under this 
method, no test or tests may con- 
tribute to an examination any weight 
except that assigned to it. 





What Industrial Psychologists have Found 
out About Learning Methods, Transfer of 
Skill, Size of Working Loads, Posture, 
Balanced Tools and Rhythm in Work. 


Industrial 
Psychology 


HOULD a learner be taught a new 
job as a whole or should various 
parts be learned and then fitted 

together. Much experimental work 
has been carried on in an attempt to 
arrive at an accurate answer to this 
question. 


Learning Methods 


An example of the unmodified 
whole-method of training is to be 
found in the procedure usually 
adopted in training motormen. In 
this case, on the very first day of 
training, or at the latest on the second 
day, the apprentice is actually placed 
on a moving car and required to con- 
trol its movement, to open and close 
doors and to co-ordinate these re- 
sponses with the observation of the 
street under the very conditions 
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which will apply after he has com- 
pleted his training course. 

The theory underlying this prog- 
ram is that the best results in training 
can be achieved if the entire operation 
is repeated again and again until the 
necessary level of proficiency in carry- 
ing through the co-ordinated task is 
attained. 

Sometimes a compromise between 
the whole and part-method of train- 
ing is employed. 

Viteles has employed a modified 
whole-part method in an apprentice 
machinist training program, the chief 
feature of which is progress from 
work on simple projects, requiring 
only cutting and filing to more and 
more complex projects in connection 
with which additional operations, 
such as planing, milling, screw cutting, 
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are successively introduced as an aid 
in development of necessary skills in 
this type of work. 

Beeby was also concerned to com- 
pare wholes and parts by the method 
of simultaneous combination, where the 
right hand and left hand, having 
been separately trained in tracing 
squares on the right and left sides of 
an apparatus respectively, were then 
required to perform these movements 
together. The subjects were blind- 
folded during the course of the experi- 
ments which were supplemented by a 
control experiment with vision. 


‘Loss During Combination 


From this study Beeby concludes 
that movements are essentially dif- 
ferent according to whether they are 
performed in combination or in isola- 
tion. A combination of relatively 
simple movements into a movement- 
whole resulted in a loss of efficiency. 
Likewise, the devision of the move- 
ment-whole into its simultaneous 
constituents results in a loss of efhi- 
ciency. The author concludes that of 
the two methods, the ‘whole’ 
method of learning a muscular habit 
is preferable to the ‘‘part’’ method. 

In an artificial isolation of tasks, 
such as is often done by the part pro- 
cedure in learning, the pattern of 
integration of response is distorted. 
A modification of the whole method 
into a whole-part-whole one will 
likely yield best results for tasks of a 
very complex nature. In the initial 
Stage it is best to give the learner an 
idea of the process as a whole, even 
though ghis is a rather superficial 
idea. After this introduction, there 


may be a rather logical subdivision of 
the task so that the learner can con- 
centrate and practice some of the 
more difficult parts or movements. 
After some practice on some of the 
difficult parts, the whole procedure 
should be resorted to so as to unify 
the task. 
Rests in Learning 

The problem of the distribution of 
effort concerns the influence upon 
learning and retention of the intro- 
duction of rest periods between suc- 
cessive periods of practice. The 
length of periods of rest may be 
varied, while the length of the work 
period is kept constant, or the condi- 
tions may be reversed. Many in- 
vestigators have studied this prob- 


lem, using a great variety of learning 


problems—maze habits, problem 
boxes, verbal material, archery, and 
the various school subjects. These 
studies seem to show that distributed 
practice is up to a certain optimum 
point beneficial for both learning and 
retention. However, in industrial 
tasks such a distribution is not al- 
ways feasable. There is a point be- 
yond which further practice at one 
time interval is more harmful than 
beneficial. 


Transfer of Skill 


The use of training material repro- 
ducing in miniature the job to be 
done by the worker reflects a belief 
in the transfer of the effects of train- 


ing from one job to another. Such 
material is illustrated in the training 
program developed by Schuschakow 
and Perewersew who used a minia- 
ture model of a locomotive and a train 
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of cars in instructing railroad engi- 
neers in the proper application of 
brakes for the purpose of avoiding 
accidents and in the control of speed 
to overcome excessive jolting. In 
training bill sorters, attempts have 
been made to use practice in sorting 
cards with different designs. 

The possibility of transfer from a 
job resembling industrial work to in- 
dustrial skill has been investigated by 
Langdon and Yates. Bicycle chains 
were assembled on an apparatus de- 
signed for such work. The subject 
is seated in front of a table on which 
is fixed a circular turn-table carrying 
spindles on which links are placed. 
As each spindle comes before the sub- 
ject, he removes it from the turn- 
table, dropping the link into a box 
at his right hand. At the same time 
a link is taken from a box at his left 
hand, placed on the spindle, which 
is re-inserted in the turn-table and 
the latter turned so as to bring the 
next spindle into position for the 
repetition of the operation. A Veeder 
counter is employed to record auto- 
matically the number of links hand- 
led at each period of work. 

Thirty-two persons were trained 
for 80 minutes both morning and 
afternoon for a period of two wecks. 
IO minutes rest was alternated with 
each 10 minutes of work. Before 
training commenced the people were 
tested on their performance of work 
later employed in measuring the in- 
cidence of transfer. The same work 
tests were given, in the same order 
and at the same intervals, to 28 
people who had received no training, 
constituting a control group. The 
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results showed that practice on bi- 
cycle chain assembly was totally in- 
effective in improving skill on 
another job. This experiment sup- 
ports the view that training in manual 
dexterity is specific rather than trans- 


ferable. 


Using Both Hands 


Probably the first lesson in work 
simplification should be to teach the 
worker to use both hands simultane- 
ously. Scientific experiments in the 
learning of typing, to play the piano, 
or perform most industrial tasks have 
proved that learning with both hands 
simultaneously is superior to that 
with the one hand procedure. Too 
often the non-preferred hand (usually 
the left one) is used merely as a hold- 
ing device. The first thing a mo- 
tion-minded workman does is to ar- 
range matters so that both hands will 
be used. For instance, in assembling 
license plate brackets, the workman 
used to hold the bracket with his 
non-preferred hand while he picked 
up the various parts and inserted 
them one at a time with the other 
one. When both hands are used in a 
working manner, the bracket is 
dropped in a vice-like fixture; the 
parts having been placed in an ac- 
cessable place and position on each 
side, and are inserted by means of 
both hands operating simultaneously. 
Modern industrial machines are more 
and more being constructed in such a 
way that both hands are used freely 
in operating them. 


The Working Load 


An estimation of the besg weights 
of loads to be transported by wheel- 




















barrow, tray, basket, suitcase, or on 
the shoulders is essentially a matter 
of determining the greatest weight 
which can be handled with momen- 
tum movements. This will vary with 
individuals, since there is an upper 
limit to the load which one can 
move with the speed required to 
make balanced movements. When a 
man is required to move loads beyond 
the optimum, there will be an addi- 
tional effort introduced to “‘steady”’ 
the movements and to maintain direc- 
tion. This substitution of slower 
movements and increased effort at the 
control of movements makes for 
greater tension and increased mus- 
cular fatigue. 

Experiments by Bedale and Cath- 
cart were designed to determine the 
most economical methods of carrying 
loads. It was revealed that a suspen- 


sion of the load from the shoulder by 


a yoke is less fatiguing than carrying 
it on one shoulder, in the hands, in 
pails or trays, or on the head. The 
yoke permits a more normal posture 
than do the other methods. Further- 
more, walking may be done more 
freely and there is less general ten- 
sion of the arms, back and chest. 


Posture 


Work performed under conditions 
where the worker can choose his own 
posture throw light on this problem, 
although it must not be inferred here 
that through experience workers tend 
to choose the best posture for doing 
a task. When the express man lifts 
an object to his shoulder, he performs 
the trick by keeping the load as close 
as possible to the body. When a load 
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is lifted in a vertical direction, there 
is a balistic upthrust of arms and legs, 
while the body tends to maintain its 
normal upright posture. Lifting at 
any other angle involves a severe 
strain on the muscles of the back and 
stomach. Workmen moving furni- 
ture find that the work is best per- 
formed by bending the legs rather 
than back, and if possible, placing 
the chest against the load. Closely 
related is a comparison of that per- 
formed in a “‘static’’ posture and a 
‘““changing’’ one. There is evidence 
that postures which require the sub- 
ject to stand still are considerably 
more fatiguing than those which per- 
mit a frequent shifting of position. 


Balanced Tools 


The first qualification of a tool is 
balance. A poorly balanced pair of 
scissors, racket, bat, hammer, or ax 
tends to twist the muscles, and this 
sets up compensating tensions. It 
has been found that the loss of energy 
in performing tasks, such as using 
the scissors or a screw driver will 
vary considerably with different 
forms of tool-handles. The handle 
that has been found to be least fatig- 
ing is one of a uniform diameter, ex- 
cept for a cone-shaped indentation for 
the index finger. In the case of 
screw driver Rubarth found that the 
greater the diameter of the handle 
(within limits), the greater the effi- 
ciency. 


Speed and Accuracy 


A problem of great importance in 
training is whether attention should 
be centered upon accuracy or speed. 
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There is a general tendency to empha- 
size accuracy first, with the general 
notion that speed can be attained at 
alatertime. Evidence that favors an 
emphasis on quality rather than 
quantity during the early part of the 
training program appears in experi- 
ments by Myers. Two groups of 8 
girls each set to the task of making a 
pattern of 36 colored cubes. One 
group was instructed to work for 
speed, the other for accuracy. The 
speed group was able to form the pat- 
tern in a shorter time during the first 
few days of the experiment, but at 
the same time developed a number of 
errors which became more and more 
fixed, thus finally producing a serious 
obstacle to progress. The group 
working for accuracy surpassed the 
speed group after approximately 20 
days of work and by the end of 60 
days was significantly ahead of the 
speed group, both from the stand- 
point of speed and accuracy. These 
results indicate that when accuracy 
is emphasized during the early period 
of training the quality of the work 
will be superior and at the end of the 
training period speed will be greater 
than is the case where speed is empha- 
sized throughout the period of train- 
ing 

The results’ of an experiment con- 
ducted in typewriting lend further 
proof of the importance of stressing 
accuracy during the learning stage. 
In this study two groups of girls 
practiced 3 minutes per day for 36 
consecutive days. At the end of this 
period the accuracy group showed 
very little superiority over the speed 


group; but a comparison of the two 
groups 4 months later showed a 
definite superiority of the accuracy 
group both with respect to speed and 
accuracy. 

Analytical studies of the rhythm 
and changes in movement as a result 
of practice support the viewpoint 
that increased speed is associated 
with eliminating irrelevant move- 
ments along with the development of 
greater precision. The more complex 
the task or movement, the greater 
the need for a continuous process of 
adjustment or correction of move- 
ments. In certain simple tasks this 
continuous adjustment is not so much 
in evidence. In a study by Wind- 
moller the relative effects of the 
emphasis on speed and accuracy was 
studied for different types of work. 
A group of 45 fourteen-year-old boys 
and girls were given such tasks as 
type-setting, arranging cards, cancel- 
lation, copying figures, cutting out 
figures, and the like. These tasks 
were performed three different times, 
with the following general instruc- 
tions (1) One time they were to work 
for accuracy, (2) Another time they 
were to work for speed, while (3) 
The other procedure emphasized that 
they should work as fast as possible 
and at the same time be as accurate 
as possible. The results showed that 
for the very simple tasks an emphasis 
upon accuracy tended to reduce speed 
and did not increase accuracy. In 
the more complex tasks the best re- 
sults were obtained from stressing 
accuracy. 





